Abstract: 8-Hydroxyquinolin-N-oxide was identified as a superior ligand for CuI-catalyzed C-S coupling reactions of aryl iodides with thiols to afford the corresponding thioethers in excellent yield. The method shows excellent chemoselectivity and high functionalgroup tolerance in both coupling partners.
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During the development of this method, several transition metals such as palladium, copper, nickel, cobalt, iron, and indium have been reported for this purpose. [2] [3] [4] [5] [6] [7] Among them, the copper-catalyzed C-S crosscoupling reactions have gained much more attention in the past decades because copper is an inexpensive metal as compared to palladium and other late-transition metals. It is noteworthy that the ligand has played an important role in improving both the efficiencies and scope of the methodology. Recently, several classes of ligands, including phosphazene, Encouraged by this success, we envisioned that our catalytic system might be used for the C-S coupling reaction by choosing a suitable ligand. In this paper, we report that 8-hydroxyquinolin-N-oxide (L2) serves as an effective ligand for the copper-catalyzed C-S bond-forming reactions.
4-Methyliodobenzene and thiophenol were selected as model substrates to evaluate the catalytic activity of systems comprised of the designed ligands. The prototypical reaction conditions were 10 mol% of CuI, 20 mol% of the ligand, and 1.5 equivalents of Cs 2 CO 3 in DMSO (without drying) at 80 °C ( 4 , and NaOt-Bu, were explored. NaOt-Bu was not suitable as a base. Cs 2 CO 3 performed as the best base. K 2 CO 3 and K 3 PO 4 gave good results, but were not as good as Cs 2 CO 3 (Table 1 , entries 2, 10-12). The copper sources were also found to have remarkable effects on the reaction. The results demonstrated that CuI was superior to the other copper sources (Table 1 , entries 2 and 7-9). No reaction was observed without any copper source. The results of the preliminary exploratory investigations described above showed that the optimal conditions for the C-S coupling reaction of 4-methyliodobenzene and thiophenol involves the use of 10 mol% CuI, 20 mol% L1, and 2.0 equivalents Cs 2 CO 3 in DMSO at 80 °C. The scope of the CuI-L1 catalytic process was carried out under the optimized conditions, and the results are summarized in Table 2 . 9 As shown in Table 2 , both electronrich and electron-deficient aryl iodides were observed to display similar reactivities. For example, reactions of aryl iodides with a methyl substituent and thiophenol took place in high yield (86-95%, Table 2 , entries 1-3), while the reaction of aryl iodides with a nitro substituent completed in 89-94% yield (Table 2, entries 6-8). It is notable that the coupling proceeded well even with a sterically (Table 2 , entries 2, 3, 6, and 10). A heteroaryl iodide (3-iodopyridine) also underwent coupling with an excellent yield of 92% (Table 2 , entry 13). The coupling reaction is also very chemoselective when a variety of other potentially reactive groups were present in the substrate. For example, aryl iodides coupled with thiophenol without affecting chloro and bromo groups present in the aryl ring (Table 2 , entries 4, 5, 12, and 14). Moreover, the reaction showed a high chemoselectivity to the thiols other than arylation on the amino group (Table 2, entry 11). Finally, we observed that the coupling of 1-iodo-4-methylbenzene with various thiols such as 2-bromo-, 2-methyl-, 4-methyl-, 4-methoxy-, 2-amino-, and 4-aminobenzenethiol underwent the reaction in 90-98% yield ( Table 2 , entries 15-20).
In summary, we have developed a simple, efficient, and general methodology for copper-catalyzed C-S coupling reactions of aryl iodides with thiols using inexpensive 8-hydroxyquinolin-N-oxide as an ideal ligand. This method shows excellent functional-group compatibility and high selectivity in the presence of multiple potentially reactive groups at moderate temperatures. 
